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. $t^{*}=0$ –
$p_{\infty}^{*}(p_{\infty}^{*}>p_{i}^{*}(0))$ . $t^{*}.\geq 0$
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$\frac{\partial\rho^{*}}{\partial t^{*}}+\frac{1}{r^{*2}}\frac{\partial}{\partial r^{*}}(r\rho u^{*}*^{2}*)=0$ , $\frac{\partial u^{*}}{\partial t^{*}}+u^{*}\frac{\partial u^{*}}{\partial r^{*}}=-\frac{1}{\rho}\frac{\partial p^{*}}{\partial r^{*}}*$, (2.1)
, $r^{*}$ , $t^{*}$ , $u^{*}$ , $\rho^{*}$ , $p^{*}$ ,
. Navier-Stokes ,
(2.1) 2 . ,
. , .
$p^{*}=(p_{\infty}^{*}+B*)( \frac{\rho^{*}}{\rho_{\infty}})^{n}*-B^{*}$ (2.2)
, $n=7.15,$ $B^{*}=3049.13\cross 10^{6}\mathrm{d}\mathrm{y}\mathrm{n}/\mathrm{c}\mathrm{m}^{2}$ , $\rho_{\infty}^{*}$ , $p^{*}=p_{\infty}^{*}$
. , $\phi^{*}$
$\text{ },$
$\text{ _{}1;}\pi i^{\grave{\grave{\mathrm{a}}}}\text{ }\underline{\backslash }_{L}rightarrow\vee\supset$ .
$u^{*}= \frac{\partial\phi^{*}}{\partial r^{*}}$ (2.3)
$(2.1)-(2.3)$ , .
$\triangle^{*}\phi^{*}-\frac{1}{c_{\infty}^{*2}}\frac{\partial^{2}\phi^{*}}{\partial t^{*2}}=\frac{1}{c_{\infty}^{*2}}[\frac{\partial}{\partial t^{*}}(\frac{\partial\phi^{*}}{\partial r^{*}})^{2}+(\frac{\partial\phi^{*}}{\partial r^{*}})^{2}(\frac{\partial^{2}\phi^{*}}{\partial r^{*2}})+(n-1)\{\frac{\partial\phi^{*}}{\partial i^{*}}+\frac{1}{2}(\frac{\partial\phi^{*}}{\partial r^{*}})\}\triangle*\phi^{*\mathrm{j}}$
(2.4)
$c_{\infty}^{*}$ , $\triangle^{*}=(2/r^{*})\partial/\partial r*+\partial^{2}/\partial r^{*2}$
. , $p_{i}^{*}(t^{*})$ , $R^{*}(t^{*})$ ,
$p_{i}^{*}(t^{*})=p_{i}^{*}(0)(R^{*}(t*)/R*)^{-3}0\gamma$ , ( $\gamma$ : ) (2.5)
.
, ,
$u^{*}= \dot{R}^{*}(\equiv\frac{dR^{*}}{dt^{*}})$ , $p^{*}=p_{i}^{*}- \frac{2\sigma}{R^{*}}-\frac{4\mu}{R^{*}}\dot{R}^{*}$ ( $r^{*}=R^{*}$ ) (2.6)
. , $\sigma$ , $\mu$ , “ ”( )
. , $p_{\infty}^{*}$ , ,
$r^{*}arrow\infty$ $u^{*}=0$ , $p^{*}=p_{\infty}^{*}$ (2.7)
. - , .
$r^{*}\geq R_{0}^{*}$ $u^{*}=0$ , $p^{*}=p_{\infty}^{*}$ (2.8)
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$r=r^{*}/R_{0}^{*}$ , $t=t^{*}/(R_{0}^{*}/U)$ , $u=u^{*}/U$ , $\phi=\phi^{*}/(R_{0}^{*}U)$ ,
$R=R^{*}/R_{0}^{*}$ , $p=p^{*}/p_{\infty}^{*}$ , $p_{i}=p_{i}^{*}/p_{\infty}^{*}$ , $\rho=\rho^{*}/\rho_{\infty}^{*}$ (3.1)
, $U=\sqrt{p_{\infty}^{*}}/\rho_{\infty}^{*}$ , Rayleigh . ,
(2.6) (2.8), (2.9) .
$2T$ $4N$ .
: $r=R$ $u=\dot{R}$ , $p=mR^{-3\gamma}-\overline{\cap}-\overline{-}R$ (3.2)
: $r\geq 1$ $u=0$ , $p=1$ (3.3)
$0\leq r<1$ $p=m$ (3.4)
, $m,$ $T,$ $N$
$m \equiv\frac{p_{i}^{*}(0)}{p_{\infty}}*$
’ $T \equiv\frac{\sigma}{p_{\infty}^{*}R_{0}^{*}}$ , $N \equiv\frac{\mu U}{p_{\infty}^{*}R_{0}^{*}}$ (3.5)
, $m$ , $T$ ,
$N$ . $p_{\infty}^{*}=101.3\cross 10^{6}\mathrm{d}\mathrm{y}\mathrm{n}/\mathrm{c}\mathrm{m}^{2}$ ( $=1$ ),
$\rho_{\infty}^{*}=$ 0.99832 $\mathrm{g}/\mathrm{c}\mathrm{m}^{3},$ $\sigma=$ 72.47 $\mathrm{d}\mathrm{y}\mathrm{n}/\mathrm{c}\mathrm{m},$ $\mu=0.01$ poise . ,




$\epsilon\equiv\frac{U}{c_{\infty}}*\cong 6.815\cross 10^{-3}\ll 1$ (3.7)
$\epsilon$ , (2.4), (3.1) ,
Laplace .
$\triangle\phi=0$ , $( \triangle\equiv\frac{2}{r}\frac{\partial}{\partial r}+\frac{\partial^{2}}{\partial r^{2}})$ (3.8)
, Laplace .
, , .
(3.7) $\epsilon$ , .
$\phi=\phi_{i(0})+\epsilon\phi_{i(}1)+\mathcal{E}^{2}\phi_{(}i2)+\cdots$ (.3.9)
(3.2) 1 (3.8) , $\epsilon^{1}$ ,
$\phi=-\underline{f_{0_{7’}}(t)}+\epsilon f_{1}(t)$ , $f_{0}(t)=R(t)^{2}\dot{R}(t)$ (3.10)







$\triangle\phi\sim=\frac{\partial^{2}\phi}{\partial t^{2}}$ , $( \sim\triangle\equiv\frac{2}{\tilde{r}}\frac{\partial}{\partial\tilde{r}}+\frac{\partial^{2}}{\partial\uparrow\backslash \sim_{2}})$ (3.12)
, .
$\phi=\epsilon\Phi_{o(}0)+\epsilon^{2}\Phi_{o(1)}+\epsilon^{3}\Phi_{o()}2+\cdots$ (3.13)




. $F_{0}$ , . $(r\gg 1)$
$(\tilde{r}\ll 1)$ ,
$F_{0}(t)=f_{0}(t)$ , $f_{1}(t)=F_{0}’(t)$ (3.15)
. , $\epsilon^{1}$ ,
$\phi=-\frac{f_{0}(t)}{r}+\epsilon f_{0’}(t)$ , $(f_{0}=R^{2}R’)$ (3.16)
75





( $-$ ) ,
$\frac{\partial \mathrm{T}/V}{\partial z}-W\frac{\partial \mathrm{T}/V}{\partial\psi}=0$ (3.18)
$W\equiv\epsilon\uparrow’ u\sim$ , $z \equiv\frac{n+1}{2}\ln\frac{\tilde{r}}{\tilde{r}_{m}}$ , $’\psi_{\equiv t}-\tilde{r}$ (3.19)






$u= \epsilon^{2}.\frac{f_{0}’(\hat{\psi})}{\tilde{r}}$ ; $\hat{\psi}=t-\eta$ , $\eta=\tilde{r}-\epsilon^{3_{\frac{n+1}{2};_{0^{;}}}}..(\hat{\psi})\ln\frac{\tilde{r}}{\epsilon R}$ (.3.21)






$p=1- \frac{\partial\phi}{\partial t}-\frac{1}{2}(\frac{\partial\phi}{\partial r})^{2}$ (4.1)
. (3.16) (4.1) , (3.2) 2 ,
$R \ddot{R}+\frac{3}{2}2-p\iota(t)+1-\epsilon(R^{2}\ddot{\dot{R}}+6R\dot{R}\ddot{R}+2\dot{R}^{3})=0$, $p \iota(t)=n\tau R^{-3\gamma}-\frac{2T}{R}-\frac{4N}{R}\dot{R}(4.2)$
. (4.2) , ,
3,5 (4.2) $R(t)$ ,
$R$ . (4.2) ,
Runge-Kutta .
76
1 $R(t)$ , 2
$M$ $T$ . $M$ .
$M \equiv\frac{\dot{R}_{\max}^{*}}{c}*$
’
$c^{*} \equiv c_{\infty}^{*}(\frac{\overline{p}^{*}+B^{*}}{p_{\infty}^{*}+B^{*}})^{\frac{n-1}{2n}}$ (4.3)
( , $\dot{R}_{\max}^{*}$ , $c^{*},\overline{p}^{*}$
, , . ) 2
$m$ $.M$ , $T$




$3-\grave{\mathrm{C}}$ . , . (3.21) 3 $\epsilon^{3}$
, .
, , , .
$( \frac{\partial u}{\partial\tilde{r}})_{t}=(\frac{\partial u}{\partial\eta})_{t}(\frac{\partial\eta}{\partial\tilde{r}})_{t}=-\infty$ (4.4)
(3.21), (4.4) $r_{s}$ ,
$r_{s}=R( \hat{\psi}_{S})\exp[\frac{2}{\epsilon^{3}(n+1)f\mathrm{o}(\prime l\hat{\psi}S)}]$ , $(f_{0}’’=R^{2}R;\prime\prime 6+RR\prime R\prime\prime+2R^{\prime 3})$ $(4’.5)$
. (4.5) $f_{0}’’$ $\hat{\psi}_{s}$ . 3 ,
$r_{s}$ $m,$ $T$ . $r_{s}$ $R_{0}^{*}$ .
$m$ . , $m$ $T$
$r_{s}$
$T$ . , $4- \mathrm{A}$ . .







, 3 , (1), (2) 2
Rayleigh1 . .
,
5 , 11 . ,
77
, Rayleigh (1), (2) 2
.
,
4-A. $\epsilon^{1}$ . (4.1), (3.17) ,
$p(r, t)=1+ \frac{f_{0}’}{r}-\frac{1}{2}\frac{f_{0}^{2}}{r^{4}}-\epsilon\frac{f_{0}f_{0}\prime}{r^{3}}+O(\epsilon^{2})$ , $f_{0}(\psi)=R^{2}(\psi$
.
$)R’(\psi)$ , $\psi_{=t}-\mathcal{E}r$ (4.6)
. , 3 . 2 ,
. 3 ,
. (4.6) ,
$\frac{\partial p}{\partial r}|_{r=R}=-\ddot{R}(t)+O(\epsilon^{2})$ (4.7)
, .
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(2.1), (2.2) Osher
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. (wave front) . $t=0$
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” . , ,
. , $t=0$ ,
. , ,
.
(4.6) ( 5 ) ,
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